Self-conjugated protective antigen elicits strong and durable protective antibody response against anthrax.
Anthrax is an acute and highly lethal disease caused by Bacillus anthracis. Protective antigen (PA) is the primary candidate antigen for the anthrax vaccines. However, PA suffers from poor immunogenicity with short-term anti-PA antibody response. High effectiveness, durable immunity, and minimal risk are required for development of an effective anthrax vaccine. In the present study, PA was self-conjugated by 8-arm polyethylene glycol (PEG) and further by thioester chemistry. As a result, 3-5 PA molecules were covalently conjugated and functioned as an antigen delivery system. The conjugate (PA-PEG) could maintain the structural properties of PA and increase the thermal stability of PA. PA-PEG could elicit a robust anti-PA IgG and neutralization antibody response in the magnitude and quality. The antibodies could be largely maintained for 180 days after three immunizations of PA-PEG. PA-PEG effectively stimulated the maturation of dendritic cell and rapidly induced the germinal center (GC) reaction. The percentages of the GC B-cells and T follicular helper (Tfh) cells were thus significantly augmented. The inflammatory response elicited by PA-PEG was comparable to those by PBS and PA. Therefore, PA-PEG is expected as an effective anthrax vaccine candidate with durable immunoprotection against anthrax.